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EXECIJTIVE SUMMARY

Eack2round

Carswell Air Force Base (AFB) is located in north-central Texas in

Tarrant County, six miles west of downtown Fort Worth. The base operates the

Weapons Storage Area (WSA) facility five miles west of the base on White

Settlement Road. In December, 1987, the Texas Water Commission (TWC) was

notified that a release of fuel oil had occurred at a 1000-gallon underground

storage tank near Building 8514 at the WSA. Persuant to Section 26.351 of the

Texas Water Code, the TWC requested Carswell AFB to supply information

regarding the possible release of fuel oil and data regarding the nature and

extent of contamination, if any. On 24 July 1988, Radian Corporation was

authorized by the U.S. Air Force Occupational and Environmental Health

Laboratory (USAFOEHL) to perform a subsurface investigation of the underground

storage tank area to determine the nature and extent of fuel oil contamination

(if any). The investigation was conducted under USAF Contract Nos.

F336l5-87-D-4023/0004/03 and F33615-84-D-4402/0006/02.

Score of Work

The field investigation consisted of the drilling of 10 shallow

boreholes, collection of soil and rock samples, and surveying of the

locations. The soil and rock samples were submitted for chemical analysis of

petroleum hydrocarbons and volatile organic compounds. The results of these

laboratory tests were reported to USAFOEHL in an Informal Technical

Information Report (Radian, 1988).

Findinzs

The underground storage tank is in an excavation approximately 7 to

8 feet deep and backfilied with a sandy silt material. Surface drainage at

the tank is to the north, leading toward an unnamed tributary of Live Oak

Creek. Drilling at the WSA-1 site revealed a thin zone of clayey soil

ES-i



— DRAFT —

underlain by dense, fossiliferous limestone. Ten boreholes were drilled to a

maximum depth of ten feet below the land surface. Ground water was not

encountered in the investigation. It is estimated that ground water occurs at

depths of 50 to 60 feet below land surface based on the elevation of Live Oak

Creek and its tributary which border the WSA.

Results of chemical analyses of soil indicate that petroleum

hydrocarbons occur in the backfill material, but not extending under or away

from the excavation itself. Petroleum hydrocarbons reached a maximum of 1,300

g/g in the excavation itself, at the center and base of the excavation (in

sample 9B). Volatile organic compounds were detected in two soil samples from

the backfill material. The compounds consisted of 1,1,2,2 tetrachioroethane,

4-methyl-2-pentanone, methyl ethyl ketone, xylene, and methylene chloride.

Based on the observation of dense fossiliferous limestone, lack of

ground water, and limited occurrence of petroleum hydrocarbons in the

backfill, the extent of petroleum hydrocarbon contamination appears to be

limited to the backfill material and the excavation itself. There was no

evidence to indicate migration of petroleum hydrocarbon compounds at the

surface or in subsurface materials. Based on the observation of the texture,

lithology, and relative permeabilities of materials, it would be difficult for

hydrocarbon contaminants to migrate away from the relatively permeable

backfill material in the absence of ground water or a significant hydraulic

head contrast between the backfill and surrounding soil.

Recommendation

Since the extent of petroleum hydrocarbon contamination is limited

to the backfill of the underground storage tank and does not occur in lime-

stone strata surrounding the area, the following recommendation would appear

to be a prudent action. The tank should be removed and all backfill material

excavated and replaced by clean backfill. During excavation operations,

observations of the base of the pit should be made for possible occurrence of

ground water. In addition, sampling and analysis of soil at the base of the

ES-2
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pit and at the west side of the pit wall near the concrete pad should be

conducted to verify that all material with petroleum hydrocarbons has been

removed.
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1.0 INTRODUCTION

Carswell Air Force Base (AFE) is located in north-central Texas in

Tarrant County, six miles west of downtown Fort Worth The base operates the

Weapons Storage Area (WSA) facility five miles west of the base on White

Settlement Road (Figure 1-1). In December, 1987, the Texas Water Commission

(TWC) was notified that a release of fuel oil had occurred at a 1000-gallon

underground storage tank near Building 8514 at the WSA. Figure 1-2

illustrates the features of the WSA, with the underground tank near Building

8514 designated as the WSA-1 site by the U.S. Air Force.

Persuant to Section 26.351 of the Texas Water Code, the TWC

requested Carswell AFB to supply information regarding the possible release of

fuel oil and data regarding the nature. and extent of contamination, if any.

On 24 July 1988, Radian Corporation was authorized by the U.S. Air Force

Occupational and Environmental Health Laboratory (USAFOEHL) to perform a

subsurface investigation of the underground storage tank area to determine the

nature and extent of fuel oil contamination (if any). The investigation was

conducted under USAF Contract Nos. F336l5-87-D-4023/0004/03 and F33615-84-D-

4402/0006/02.

The field investigation consisted of the drilling of 10 shallow

boreholes, collection of soil and rock samples, and surveying of the

locations. The soil and rock samples were submitted for chemical analysis of

petroleum hydrocarbons and volatile organic compounds. The results of these

laboratory tests were reported to USAFOEHL in an Informal Technical

Information Report (Radian, 1988). This document reports the findings and

conclusions of the WSA-l investigation.

1.1 Scone of Work

The scope of work authorized by USAFOEHL included the following

activities:
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Figure 1—2. Location of WSA—1 Site at Weapons Storage Area,
Carswell AFB, Texas

1—3



—D RAFT—

• Drilling at 10 locations in the vicinity of the tank using

hollow-stem augering and rock coring techniques.

• Collectionof soil and rock samples from the boreholes and

analysis of selected samples for total petroleum hydrocarbons

(EPA 418.1) and volatile organic compounds (SW 8240).

• Ground-water samples were authorized to be collected and

analyzed, but no ground water was encountered during drilling.

• Surveying of all drilling locations for elevation and Texas

State Plane coordinates.

1.2 ReDort Organization

Section 2 describes the main regional and local hydrogeologic

features, based primarily on work performed for the Installation Restoration

Program (IRP) at the WSA. The field and analytical techniques are described

in Section 3. Section 4 contains the results and significance of findings and

Section 5 provides QA/QC results. Conclusions and recommendations are

provided in Section 6. The appendices contain various supporting information.

Appendix A has the logs of drilling operations, Appendix B has chemical

analytical data sheets, and Appendix C has the QA/QC data.
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2.0 HYDROGEOLOGIC SETTING

This section contains summary descriptions of the main geologic and

hydrologic features of the Weapons Storage Area at Carswell AFB.

2.1 Soils

The surface soils at the WSA have been identified as Brackett clay

loam and Sanger-Urban land complex by the U.S.D.A. Soil Conservation Service

(1981). The Brackett soil typically consists of 8 to 17 inches of moderately

alkaline, gray clay loam. Below that to a depth of 40 inches is interbedded,

pale yellow silty marl and soft weathered chalk. The soil is well drained and

has moderately slow permeability. The root zone of the Brackett soil is

shallow.

The Sanger-Urban land complex lies west and northwest of the site

and is about 45 to 70 percent Sanger soil, 15 to 35 percent Urban land, and

less than 25 percent closely similar soils. The Sanger soil typically is

moderately alkaline calcareous clay to a depth of 49 inches. From a depth of

20 to 80 inches the soil is moderately alkaline, calcareous silty clay which

commonly contains limestone fragments in the lower portion. The soil is well

drained and has a very slow permeability. The root zone is deep and natural

fertility is high (U.S.D.A., Soil Conservation Service, 1981).

2.2 Geoloy

Carswell AFB and the WSA are located on a series of Cretaceous-age

sedimentary formations consisting of limestone, shale, and sandstone. No

major faults or fracture zones have been mapped near the base or the liSA. The

geologic units generally dip 35 to 40 feet per mile toward the southeast.

Figure 2-1 is a geologic map that illustrates the surface geologic features of

the WSA.
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Stratizravhy

The Lower Cretaceous-age Walnut Formation of the Fredericksburg

Group crops out at the WSA (Barnes, 1972). This unit is composed of

shell-agglomerate limestone with varying amounts of clay and shale. The

limestone is usually fractured and contains considerable jointing and flaking.

According to driller's reports, this unit may have a thickness of

approximately 45 feet.

The Paluxy Sand of the Trinity Group underlies the Walnut Formation

and crops out in the Live Oak Creek area near the WSA. The Paluxy Sand may be

divided into upper and lower sand members. The sands in the upper part of the

Paluxy are reported by drillers to be fine-grained and shaley. The lower sand

member generally consists of two separate and distinct sand strata which may

vary in thickness and lithology. The Paluxy is composed principally of sand

with lesser amounts of clay, sandy clay, shale, and lignite. The Paluxy may

range in thickness from 140 to 190 feet (Leggett, 1957).

2.3 Hydrogeoloy

The shallow geologic formations (less than 300 feet below ground

surface) found under the WSA may be grouped into three hydrogeologic units:

1) the Walnut Formation Aquitard consisting predominantly of dry limestone

with some locally perched ground water; 2) the Paluxy Sand Aquifer; and 3) an

aquitard of relatively impermeable limestone in the Glen Rose Formation.

Walnut Forinatton Apuitard

The Walnut Formation Aquitard is composed of moist clay and shale

layers interbedded with dry limestone strata. The Walnut Formation is

typically dry and is not a source of ground water in the area. However,
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drillers in the area report that small amounts of ground water enter the

borehole while drilling through the Walnut Formation, suggesting that limited

amounts of ground water may occur in the Walnut along bedding planes and

fractures (Hargis and Associates, 1985).

Paluxv Aquifer

The Paluxy Aquifer is the principal source of ground water in the

vicinity of the Weapons Storage Area. Ground water in the upper part of the

Paluxy is believed to exist under unconfiried conditions. Most of the water

wells in the area are completed in the lower section of the Paluxy Aquifer,

which has a larger grain size and higher permeability.

Most recharge to the Paluxy occurs where the formation crops out

west and north of the WSA along the Clear Fork of the Trinity River and along

tributaries to the West Fork and South Fork of the Trinity River. Regional

ground-water flow in the Paluxy is southeastward in the direction of the

regional dip.

Transmissivities in the Paluxy Aquifer range from 1,263 to 13,808

gpd/ft (CH2M Hill, 1984). In the vicinity of Carswell AFB, hydraulic

conductivities range from 13 to 140 gpd/ft2 (based on a saturated aquifer

thickness of 100 ft). Well yields within the Paluxy Aquifer range from 10 to

480 gallons per minute (gpm), and average approximately 100 gpm.

Glen Rose Apuitard

Below the Paluxy are the fine-grained limestone, shale, marl, and

sandstone beds of the Glen Rose Formation. Although the sands in the Glen

Rose yield small amounts of water to wells in Fort Worth and western Tarrant

County, the relatively impermeable limestone is an aquitard restricting water

movement between the Paluxy Aquifer above the Twin Mountains Aquifer below.

2-4
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2.4 Ground-Water Oualitv and Use

Water quality in the Paluxy Aquifer is generally good and is

satisfactory for potable use. Table 2-1 shows the range of chemical

constituents in Paluxy ground water reported by the Texas Department of Water

Resources.

The Paluxy Aquifer is an important source of potable ground water

for the Fort Worth area. Many of the communities surrounding Carswell AFB

develop their municipal water supplies from the Paluxy Aquifer (e.g. White

Settlement). Ground water is also used by many of the surrounding farms and

ranches for agricultural and livestock purposes. Because of its extensive use

as a potable and municipal water supply, water levels in the Paluxy have

declined over the years. Water levels in the immediate vicinity of Carswell

AFB have not decreased as much as in the Fort Worth area because of the close

proximity of Lake Worth which is a source of recharge for the Paluxy Aquifer.

Water Well Inventory

As required by the TWS a well inventory was conducted to locate all

water wells that lie within one-half mile of the site of the underground fuel

oil tank. Texas Water Commission records were used to supply the information

on the wells. The water well information is provided on Table 2-2, while the

well locations are shown in Figure 2-2,

2.5. Hydrolov

The Weapons Storage Area lies within the drainage area of Live Oak

Creek which flows into Lake Worth. Lake Worth is a reservoir created by

damming the West Fork of the Trinity River near Carswell AFB. The WSA is on a

broad ridge between Live Oak Creek and a tributary to Live Oak Creek.
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TABLE 2-1. RANGE OF CONSTITUENTS IN GROUND WATER FROM SELECTED
WELLS IN THE PALUXY FORMATION, TARRANT COUNTY

Constituent or Property Concentration

Bicarbonate (HCO3)
177-689

Boron (B) 0.1-0.6

Calcium (Ca) 0-120

Chloride (Cl) 5-117

Fluoride (F) 0-4.5

Iron (Fe) 0-9.9

Magnesium (Mg) 0-43

Nitrate (NO3) 0-10.0

Silica (Si02) 1-30

Sodium (Na) 11-740

Sulfate (SO4) 6-1,080
Dissolved Solids 264-2,176
Total Hardness (CaCO3) 2-401
Percent Sodium (Z) 7.1-99.5

pH 7.1-9.2

Sodium-Absorption Ratio (SAR) 0,2-68.8
Residual Sodium Carbonate (RSC) 0-10.0

Specific Conductance (isinhos at 25°C) 427-3,193

Note: Analyses given are in milligrams per liter except percent sodium,
specific conductance, pH, SAR, and RSC.

Source: Texas Department of Water Resources, 1982.
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Mean annual precipitation at Carswell AFB is 32 inches. May is the

wettest month, while the period from November to March is the driest. The

average annual temperature for Carswell AFB is 66°F. The monthly mean

temperatures vary from 45°F in January to 86°F in July (Carswell AF records

for the period 1946-1978)
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3.0 INVESTIGATION METhODS

The following sections describe the field and laboratory methods

used for the WSA-l investigation. Field activities included drilling, rock

coring, and soil sampling. Laboratory work consisted of chemical analysis of

soil samples for total petroleum hydrocarbons and volatile organic compounds.

The methods and techniques for the WSA-l investigation were, where

possible, identical to those used for the Carswell AFB IRP Phase II Stage 2

investigation.

3.1 Field Methods

Soil Auzering

A Mobile Drill B-6l auger rig equipped with 5-foot lengths of 7-inch

continuous flight augers was used for the WSA-l drilling program. The

hollow-stem auger method allowed for accurate examination of soil conditions

and the ability to recover soil samples for chemical analysis. Since no

drilling fluids were used, the possibility of contaminating any ground water

with drilling mud did not exist. After each borehole was completed, the

drilling rig, auger flights, and equipment were decontaminated with a high

temperature, high-pressure sprayer using Base potable water.

Rock Drilling

Drilling with the hollow-stem augers resulted in refusal conditions

at shallow depths due to the occurrence of limestone of the Walnut Formation.

To continue drilling, either solid-stem augers or rock coring equipment were

used. The solid-stem augers were able to penetrate greater depths of the

rock, allowing collection of pulverized rock cuttings on the auger flights.

Selected samples of cuttings were submitted for chemical analysis.
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Rock coring was accomplished using an NX core barrel and clean,

potable water. Samples of core lines were retrieved for lithologic descrip-

tion and evaluation.

All boreholes and coreholes were grouted to the land surface after

sapling was completed.

Soil Samtling

Samples were collected from both soil auger boreholes and rock cor-

ing holes during the WSA-l field program. Samples of soil were collected with

a Shelby tube in the upper 5-feet of the borehole, with the remainder of the

samples collected with a 5-foot long continuous split-barrel sampler. Samples

were collected in the continuous sampler as the auger was advanced in 5-foot

increments. The samples were recovered at the surface and described in tens

of lithology, texture, and moisture. After each sampling event, the

continuous sampler was washed with soap and water, rinsed with water, and then

given a final rinse with deionized water. The selection of soil samples

collected for chemical analysis was based on visible evidence of contamination

of the soil. Rock cuttings produced by solid-stem augering were obtained at

the land surface as they were brought up by the auger flights. Samples

selected for analysis were cooled to 4°C and shipped to Radian's laboratories

in Austin, Texas.

Field Quality Assurance/Quality Control (QA/OC)

Field QA/QC sampling was performed to provide a measure of Cha accu-

racy of the analytical results. The following QA/QC samples were collected,

as discussed in the Carswell AFE IRP Phase II Stage 2 QAPP.
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Ten percent field replicates were collected (all parameters ana-

lyzed) for soil samples. A single sample was collected, then divided into two

equal parts for the purpose of analysis. Field replicates were indistinguish-

able from other analytical samples so that personnel performing the analyses

were not able to determine which samples were duplicates.

3.2 Laboratory Analytical Program

The Radian Corporation laboratory in Austin, Texas performed all

chemical analyses soil samples for the WSA-l program. The following para-

graphs summarize the features of the chemical analyses performed on soil

samples.

EPA Method 418.1--Petroleum Hydrocarbons (Infrared)--Oil and grease

is a measure of biodegradable animal greases and vegetable oils, whereas pe-

troleum hydrocarbons are considered mineral oils. A sample of 1 liter volume

is collected in a wide-mouth glass bottle. The sample is acidified to <2 pH

with H2S04 as a means of preventing microbial activity. Serial extraction

with fluorocarbon-l13 is accomplished in a separatory funnel, with interfer-

ences removed in silica gel adsorbant. Analysis is performed by infrared

spectrophotometry.

EPA Method 8240- -GC/MS for Volatile Organics-This method is based

upon a purge-and-trap, gas chromatographic-mass spectrometric (CC/MS) proce-

dure and may be used to determine volatile organic compounds in a variety of

solid matrices. It is applicable to nearly all type of samples, regardless of

water content. The detection limit of EPA Method 8240 for an individual com-

pound is approximately 1 ug/L (wet weight) in solid samples. For samples

containing more than 1 mg/g of total volatile material, the detection limit is

proportionately higher.
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The volatile compounds are introduced to the GC by the

purge-and-trap method, using water as the solvent and dispersion medium. The

components are separated via the CC and detected using a mass spectrometer

which provides both qualitative and quantitative information.
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4.0 RESULTS AND SIGNIFICANCE OF FINDINGS

This section describes the results of drilling operations and

chemical analyses of soil and rock at the WSA-l site at Carswell AFB, Texas.

4.1 Subsurface Conditions

Figure 4-1 illustrates the locations of the ten boreholes drilled in

the vicinity of the underground tank. Two cross-sections, provided in Figures

4-2 and 4-3, illustrate the geologic conditions at the site.

Based on logs of drilling operations (Appendix A), the site is

underlain by a silty clay to clayey silt surface soil ranging in thickness

from 1 to 4 feet. The surface soil is generally dark brown with a moderate to

stiff consistency and contains rock, shell and limestone fragments. Under-

lying the soil is a dense fossiliferous limestone, which is light brown to

gray and contains shell fragments in a crystalline calcite matrix.

The underground storage tank lies in a pit excavated in the

limestone to a depth of 7 to 8 feet below ground surface. Fill material was

found to consist of rock, sand, silt, and clay. The approximate dimensions of

the pit, illustrated on Figure 4-1, was determined by visual inspection of the

land surface and by the geologic logs of closely-spaced borings near the tank.

Directly west of the tank is a reinforced concrete pad approximately 12-inches

thick.

Ground water was not encountered in any of the soil borings. Based

upon the elevations of the creek beds of Live Oak Creek and its tributary, the

water table is estimated to occur 50 to 60 feet below the site, with shallow

ground-water flow probably to the creeks north and south of the WSA.
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Figure 4—1. Location of Boreholes at WSA—i Site, Carswell AFB, Texas
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4.2 Chemical Analytical Results

Near-surface soils (less than 10 feet below ground surface) were

sampled at ten locations around the site of the underground tank. The samples

were analyzed for organic compounds as described in Section 3.0. Laboratory

analyses consisted of total petroleun hydrocarbons (TPH) by infrared

spectrophotometry (EPA Method 418.1) and a spectrum analysis for volatile

organics by gas chromatography/mass spectrometry (EPA Method 8240). Results

of the soil analyses are provided in Table 4-1.

Total Petroleum Hydrocarbons

Total petroleum hydrocarbons (TPH) were detected in soil samples

from four locations, boreho].es 4, 6, 7, and 9. These locations are in or

directly adjacent to the underground tank backfill. At borehole 4, the sample

from a depth of 2-3 feet (sample 46) contained 28 pg/g TPH, although this

value was less than 5 times the sample detection limit. Borehole 4 was

drilled adjacent to, but not in, the backfill material. Sample 6A from

borehole 6 (from a depth of 0-2 feet in the backfill material) was submitted

in duplicate, and yielded TPH results of 270 pg/g and 150 pg/g. The highest

concentrations for TPH were found in samples from boreholes 7 and 9, both

completed in the backfill material. Sample 76 from borehole 7 (from a depth

of 4-6 feet) contained 750 itg/g TPH. Sample 9A from a depth of 2-4 feet

contained 40 pg/g and < 20 jg/g TPI-I (duplicate sample). Sample 96 from

borehole 9 (from a depth of 6-7 feet) contained 1,300 jig/g TPH. Sample 9C

from a depth of 7-8 feet contained 20 pg/g TPH.

Volatile 0ranic ComDounds

Two samples in the backfill material were found to contain

detectable levels of volatile organic compounds. The compound 1,1,2,2 tetra-

chloroethane occurred at a concentration of 3.6 pg/kg in sample 96. Sample 76

also contained the following concentrations of volatile organic compounds:
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COmDound Concentration (/kg)

1,1,2,2 Tetrachioroethane 55

4-Methyl-2-pentanone 57

Methyl ethyl ketone 15

Xylenes 5.6

Most of the soil samples analyzed for volatile organic compounds

contained detectable methylene chloride (10-24 pg/kg). However, a lab air

blank contained methylene chloride at a concentration of 12.0 ng/g. There-

fore, the methylene chloride detected in the samples is attributed to labora-

tory contamination of the samples.
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5.0 QUALITY ASSURANCE AND QUALITY CONTROL

The objective of quality assurance and quality control (QA/QC)

efforts associated with WSA-l investigation was to ensure that data collected

were of known and sufficient quality to qualitatively and quantitatively

characterize the underground storage tank area at Bldg. 8514 at the Weapon

Storage Area.

5.1 Summary and Anoroach

Overall, QA/QC data associated with the WSA-l investigation indicate

that the measurement data are acceptable and defensible. The QA/QC data

indicate that the quality control mechanisms effectively ensured that measure-

ment data were reliable within Carswell AFB IRP Phase II Stage 2 specifica-

tions. Sampling and analytical variability was within expected limits, except

for analyses of total petroleum hydrocarbons. Total variability for total

petroleum hydrocarbon analyses was slightly higher then expected. Also, for

volatile organic compounds analyses, sample contamination with methylene

chloride may have occurred during extraction. Blank samples of extraction

laboratory air indicated methylene chloride was present at concentrations less

then 1.5 times the instrument detection limit (IDL). Thus, while false posi-

tive response for methylene chloride is recognized it should not significantly

affect data interpretation. Complete QA/QC data for the WSA-l investigation

are provided in Appendix C.

5.2 Blank Sample Analyses

Holdinç Times

All samples were run within method-specified holding times.
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Laboratory Blanks

System blanks were used to quantitace false positive responses due to

system configurations. The analytical system was shocked, that is no sample

was injected, and the response analyzed. No false positive responses were

noted for volatile halocarbons by method SW8240.

Laboratory air blanks were used to quantitate false positive respons-

es due to laboratory solvents, preservatives and handling. False positive

responses for each analyte by method are listed in Tables C-i and C-2 of

Appendix C. Only methylene chloride was noted as a potential sample

contaminant due to the sample preparation process.

5.3 Quality Control Check Sprimles

Quality control check samples (QCCS) containing analytes at known

concentrations were analyzed to assess analytical performance in the absence of

matrix effects. Tables C-3 and C-4 of Appendix C summarizes QCCS recoveries

for all analytes by matrix and method. Mean percent recoveries for total

petroleum hydrocarbons in a soil matrix by method E4l8.i were within the

laboratory bias objectives. Repeatability, as expressed by coefficient of

variation (CV%), were within laboratory accuracy objectives.

5.4 SDiked Samies

Spiked samples are those to which known amounts of the analytes of

interest have been added. These include both matrix spike and surrogate spike

analyses. Matrix spikes are made by adding target analytes to an aliquot of

the sample. The recovery of matrix spikes indicates matrix effects on sample

analyses. Surrogate spikes are readily identifiable species not normally found

in the sample matrix that are added to assess method control. Surrogate spikes

are added to each sample before analysis for the target compounds. Matrix

spike results are summarized in Table C-S of Appendix C. Surrogate spike

results are summarized in Table C-6 of Appendix C.
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Spiked Sarnole Results For Organic Analyses

Spiked sample results for organic analyses in soils were within QAP?

specified acceptance criteria (Table C-7 of Appendix C). No measurement bias

was indicated and analytical precision was as expected for method SW8240. No

matrix interferences were detected as demonstrated by little measurement bias

and good analytical precision for method SW8240 matrix surrogate spikes.

5.5 Duolicate Samoles and Duolicate Analyses

Duplicate samples were collected to quantitate overall (total)

variability in sample collection and analysis. Duplicate analyses were per-

formed on samples to quantitate analytical variability (or analytical preci-

sion). Table C-S of Appendix C provides precision estimates by source of

variability. Total and sample variability for method SW8240 is difficult to

quantitate because only one duplicate field sample was taken and methylene

chloride was the only analyte detected in each duplicate. However, methylene

chloride results and surrogate results were within expected levels of variabil-

ity. Similarly only one sample was analyzed in duplicate to quantitate analyt-

ical variability. This sample was a matrix spiked sample which gives more

information since S analytes were spiked as well as the surrogates, but still

only one set of pairs must be used to quantitate variability. For this one

pair variability was within expected levels. Seven samples were used to

estimate variability for method 418.1, total hydrocarbons. Total variability

was not within expected levels (CV — 67%, expected CV — 50%), however analyti-

cal variability, was within expected levels (CV — 29%). This implies total

variability for total hydrocarbon analyses in soils is highly dependent on

sampling procedures and spatial variability where samples are taken (Table C-9

of Appendix C).
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6.0 CONCLUSIONS AND RECOMMENDATIONS

6.1 Conclusions

The following conclusions are based on the results of field and

laboratory work at the underground storage tank area (WSA-l) at the Weapons

Storage Area, Carswell AFB, Texas.

1. Drilling at the WSA-l site revealed a thin zone of clayey soil

underlain by dense, fossiliferous limestone. Ten boreholes

were drilled to a maximum depth of ten feet below the land

surface. Ground water was not encountered in the investi-

gation. It is estimated that ground water occurs at depths of

SO to 60 feet below land surface based on the elevation of Live

Oak Creek and its tributary which border the WSA.

2. The underground storage tank is in an excavation approximately

7 to 8 feet deep and backfilled with a sandy silt material.

Surface drainage at the tank is to the north, leading toward an

unnamed tributary of Live Oak Creek.

3. Results of chemical analyses of soil indicate that petroleum

hydrocarbons occur in the backfill material, but not extending

under or away from the excavation itself. Petroleum hydro-

carbons reached a maximum of 1,300 tg/g in the excavation

itself, at the center and base of the excavation (in sample

93). Volatile organic compounds were detected in two soil

samples from the backfill material. The compounds consisted of

1,1,2,2 tetrachloroethane, 4-methyl-2-pentanone, methyl ethyl

ketone, xylene, and methylene chloride.

4. Based on the observation of dense fossiliferous limestone, lack

of ground water, and limited occurrence of petroleum

hydrocarbons in the backfill, the extent of petroleum
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hydrocarbon contamination appears to be limited to the backfill

material and the excavation itself. There was no evidence to

indicate migration of petroleum hydrocarbon compounds at the

surface or in subsurface materials. Based on the observation

of the texture, lithology, and relative permeabilities of

materials, it would be difficult for hydrocarbon contaminants

to migrate away from the relatively permeable backfill material

in the absence of ground water or a significant hydraulic head

contrast between the backfill and surrounding soil.

6.2 Recommendation

Since the extent of petroleum hydrocarbon contamination is limited

to the backfill of the underground storage tank and does not occur in lime-

stone strata surrounding the area, the following recommendation would appear

to be a prudent action.

• The tank should be removed and all backfill material excavated

and replaced by clean backfill. During excavation operations,

observations of the base of the pit should be made for possible

occurrence of ground water. In addition, sampling and analysis

of soil at the base of the pit and at the west side of the pit

wall near the concrete pad should be conducted to verify that

all material with petroleum hydrocarbons has been removed.
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APPENDIX A

Geologic Logs
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j(ft.)I Log_ _LSante
J0

Ii ________

I I ____
I I ____
I I ____
I I

I I ____
I I ____
j5 I ______
I I ____
I I ____
I I
17 I _____

I I

I I

I I

I I

—DRAfT-
J DRILLING LOG RADIAN CORPORATION I INSTALLATION: CARSUELL AFB. IX j SHEET 1 OF 1 SHEETS

I

I

1. PROJECT: CARSUELL AFB,

tRP PHASE II STAGE 2

L 7. TOTAL DEPTH OF MOLE: 7 ft BGL

8. DATUM FOR ELEVATION SHOWN: sea level. I

2. LOCATION: Site W$A I 9. MANUFACTURERS DESIGNATION OF DRILL: MobiLe DriLl. B-61 J
I 3. DRILLING AGENCY: Atec Associates I 10. NO, OP SAMPLES TAKEN: 2
I 4. HOLE NO.: USA-i { ii. ELEVATION GROUND WATER;

I 5. NAME OF GEOLOGIST: Grant Mcintyre I 12. DATE HOLE ESTABLISHED: 8/4/88

I 6. COORDINATES OF HOLE: I 13. ELEVATION TOP OP HOLE: 745.59 ft MSL

I X: 1994959.19 Y: 461992.25 1

I I I I I

IDePthI Grapflic I Soil j I
ID (Class/Code IVisuel. Description

S/SLCI. ISILTY CLAY, ORK BROWN; DRY; STIFF, MODERATE PLASTICITY; LIMESTONEI///1AIL
I ILI
LIIIIF IIll

1jI I

II1III IlFI
I I I I

I I

Ill-riIL
I I U

I IIi-

I R/LMSM

I IFRAGMENTS; ORGANIC DEBRIS

I R/LMSM ILIMESTOf4E. LI. BROWN; DRY; DRILL CUTTINGS-POWDERY TEXTURE WITH SHELL

I IFRAGIIEPITS

I lEND OF BORING 7 FEET
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I DRILLING LOG I RADIAN CORPORATION I INSTALLATION: CARSWEL.L AFB, TX I SHEET I OF I SHEETS

1. PROJECT: CARSUELI. AFB

IRP PHASE II STAGE

I 7. TOTAL DEPTH OF HOLE: 6 ft BGL

I 8. DATUM FOR ELEVATION SHOWN: sea Leve'

1 2. LOCATION: Site WSA I
9. MANUFACTuRERS DESIGNATION OF DRILL: MobiLe Drill 3-61

I 3. DRILLING AGENCY: Atec Associates I 10. NO. OF SAMPLES TAKEN: 3 I

I 4. HOLE NO.: WSA-2 I 11. ELEVATION GRQJNO WATER: I

5. NAME OF GEOLOGIST: Grant Mcintyre I 12. DATE HOLE ESTABLISHED: 8/4/83 1

6. COORDINATES OF HOLE I
13. ELEVATION TOP OF HOLE: 745.20 ft MSL

[ X: 1994997.5 Y: 402060.24

I I
I

I
SaiL I

I
IDepthI Grapflic I
1(Ft.)1 Log I Sante ID

JO l
//2A

14

5
I

' ' 12C
I I'Il [I16 H r I I

jCLass/Code IVisuat Descriptfon_

I
S/SLSM ICLAYEY SILT. DRK BROWN; DRY; MED.SOFT; LIMESTONE FRAGMENTS; ORGANIC

I IDEBRIS

I I

I I

I I

S/SLCL. IDRK BROWN W/STREAKS OF YELLOW & ORANGE; DRY; VERY STIFF; Lii.

FRAGMENTS; BOTT4 1" OF SAMPLE CONTACT WI WEATHERED LIMESTONE

I
R/LNSN ILilIESTONE, LI. BROWN TO GRAY; DRY; DRILL CUTTINGS POWDERY WITH SHELL

I
FRAGMENTS.

I / lEND OF BORING . 6 FEET.

I I

I I

I I

I I

I I

I I

I I

I I
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DRILLING LOG I RADIAN CORPORATION I INSTALLATION: CARSWELL. AFB, TX SHEET 1 OF 1 SHEETS

1,. PROJECT: CARSWELL AFB,

I IRP PHASE II STAGE 2

I 7. TOTAL DEPTH OF HOLE: 6 ft BGL

1 8. DATUM FOR ELEVATION SHOWN: sea Level

2. LOCATION: Site USA 1 9. MANUFACTURER•S DESIGNATION OF DRILL: Mobfl.e DriLl 861

3. DRILLING AGENCY: Atac Associates I 10. NO. OF SAMPLES TAKEN: 2 I

I 4. HOLE NO.: WSA-3 I 11. ELEVATION GRJND WATER: I
I 5. NAME OF GEOLOGIST: Grant McIntyre I 12. DATE HOLE ESTABLISHED: 8/4/88 I

6. COORDINATES OF HOLE: I 13. ELEVATION TOP OF HOLE: 741.64 ft MSL J

X: 1994963.27 Y: 402110.01 I I

I I

I Soft
I

J
Ioepthl Graphic

Lo I Samle IDjQt.)I ;
I

0

i:::;::::://i3A38Il I _______-I-LI'
I I '1 1—

I I

I I F II

I Ii I I
I I

1IL Fj
II 'IIt I

I I' III
l5 IL I I

I ILl ii
I 6 I I Ii

I Li

LI I

jSjass/Cod. IVisuat DescrlDtfon

I S/SLSM ICLAYEY SILT, DRK BROWN; DRY; VERY STIFF; ROCK AND SHELL FRAGMENTS;

I JBOTTOI4 HALF INCH CONTACT WI LIMESTONE.

I R/LMSN ILIMESTONE LT. BROWN TO LI. GRAY; DRY; DRILL CUTTINGS POt.JERY; SHELL

I FRAGMENTS. j
I I j

:

I I I

I R/LMSN ILT. BROWN; DRY; DRILL CUTTINGS POhOERY

I I (END OF BORING 6 FEET.
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LRILLING 1.00 1 RADIAN CORPORATION INSTALLATION: CARSWELL AFB. TX SHEET 1 OFI SHEETS

1. PROJECT: CARSWELL. AFB, I

IRP PHASE II STAGE 2

7. TOTAL DEPTH OF HOLEX 10 ft 801. I
I8. DATUM FOR ELEVATION SHOWN: see level

I 2. LOCATION: Site WSA I 9. MANUFACTURERS DESIGNATION OF DRILLz Mobile Drill 3-61

3. DRILLING AGENCY: Atec Associates I 70. NO. OF SAMPLES TAKEN: 3

L'.. HOLE MO.: WSA-4 I 11. ELEVATION GROOND WATER: I

L. NAME OF GEOLOGIST: Grant McIntyre J 12. DATE HOLE ESTABLISHED: 8/4/88 I

6. COORDINATES OF HOLE: j 13. ELEVATION TOP OF HOLE; 741.54 ft MSL

L X: 1994958.47 Y: 402053.96

I I

IDethI Graphic J Soil

IClass/Code IVisuaI. Description
S/SUM ICLAYET SILT, MEDIUM BROWN; MOIST, SOFT; FEW ROCK & SHELL FRAGMENTS; I

$TRACE SAND.

FRAGMENTS.

R/LMSN ILIMESTONE. LT. BROWN TO GRAY; DRILL CUTTINGS - POWDERY; ROCK AND SHELL

I R/LJ4SN IWNITISH GRAY; MOIST; SLIGHT ODOR I

: :
I I

I I
.

r r

R/Lt4SN 1DARK GRAY; MOIST; DRILL CUTTINGS - FINE.

,LL)i
I 0

I

Lo I SanLe

I/.i4A
1 t i j[IFIi L F

ID

12 I I L U 14B
I

I— I

Ij- I I I
I

I

I

I

I

I F I Ii
Il—ri

F I

I F IIit'
J I F 1$Ii F
I i i it

I FI 1I4C

I

I

I
I

'I I
r rrJ

I
I II I I

L

I

$

I

I

I'
I I

I I I.I F I

Ii iiI
I I--I

Ii i i I

L I 'liI_Ill
19 I I I

I I
J

I

I 10

1111$III
J, LI 1$

I

I

'
I

$END OF BORING - 10 FEET. I

I I I
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I ORILUNG LOG I RADIAN CORPORATION J INSTALLATION: CARSWELL AFB, TX SHEET 1 OF 1 SHEETS

1.

I

PROJECT: CARSWELL AFB,

IRP PHASE II STAGE 2

I 7. TOTAL DEPTH OF HOLE: 4 ft BGL I

I 8. DATUM FOR ELEVATION SHOWN: sea Level. I

L2. LOCATION: Site WSA 9. MANUFACTURER'S DESIGNATION OF DRILL; Mobile DrILL B-61 I

L3. DRILLING AGENCY: Atec Associates I 10. NO. OF SAMPLES TAKEN: 1 I

I 4. HOLE NO.: WSA-5 I 11. ELEVATION GRJND WATER:

5. NAME OF GEOLOGIST: Grant McIntyre I 12. DATE HOLE ESTABLISHED: 8/4/88 !

I 6. COORDINATES OF HOLE:
I

13. ELEVATION TOP OF HOLE: 741.52 ft MSL

I X; 1994955.86 Y: 402057.93 I

I I I I

I
Soil. IDepth Grapflic I

I(Ft.)j Log I Santte

I 0 I

>/',,/I5A

I 4
I

: : I

ID jCtass/Cod.
I S/SLSM

F/OTHR

I
/

IVisual. Description
ICL.AYEY SILT, DARK BROWN; DRY;

IFILL MATERIAL SAND, SILT &

lEND OF BORING 4 FEET.

SHELL FRAGMENTS;

ROCK FRAGMENTS.

VERY STIFF.

I I I

I I

I I I

I I

I I

I

I I I

I I I

I.. I I

I I I

I I

I I I

I I

I I I

I I I

I I

I I

I I

I I I

I

I I I

I I

I I I

I I I

I I

I I

I I I

I I I

I I

I I I

I I

I I I

I I I

I I I

I I I

I I I
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DRILLING LOG RADIAN CORPORATION I INSTALLATION: CARSUELL AFB, TX SHEET 1 OF 1 SHEETS I

1.

i

PROJECT: CARSWELI. AFB,
IRP PHASE U STAGE 2

I 7. TOTAL DEPTH OF HOLE: 8 ft BGL I

I 8. DATUM FOR ELEVATION SHOWN: sea tevel.

I 2. LOCATION: Site USA I 9. MANUFACTURERS DESIGNATION OF DRILL: Mobile DrILL B61 I

L. DRILLING AGENCY: AteC Associates I 10. NO. OF SAMPLES TAKEN: 3

I 4. HOLE NO.: WSA-6 I 11. ELEVATION GRWND WATER: I

I 5. NAME OF GEOLOGIST: Grant Mcintyre I 12. DATE HOLE ESTABLISHED: 8/4/88

6. COORDINATES OF HOLE: I 13. ELEVATION TOP OF HOLE: 741.47 ft MSL I

I X: 994951.57 Y: 402047.4 I I

I I I I I

ID

Depthl Graphic I Soil
I

(Ft.)

0 BROWN; DRY; ROCK AND SHELL FRAGMENTS;

I

I—

L Log SenEte

2

4 I bc

6 I: : : :
6.51

81

LCtass/Code IVisuaL Description . :I S/SLSM ICLAYEY SILT, IS. TO MEDIUM

I ISTIFF, CLAY NODULES.

I F/OTHR IFILL MATERIAL LI TO MED. BROWN; SAND, SII.T, AND CLAY; MOIST, SLIGHT I

I

I

lPETROLEJM ODOR.

I

I

I

I

I

I F/OTHR IFILL MATERIAL - LI TO NED. BROWN; SAND, SILT, AND CLAY; MOIST, SLIGHT

I IPETROLEUM 00CR. I

I I I

F/OTHR

J R/LMSN ILIMESTONE. LI. BROWN TO GRAY; MOIST; FEW SHELL FRAGMENTS; DRILL
j

I JCUTTINGS - VERY FINE. I

I I I

I lEND OF BORING . 8 FEET
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L DRILLING LOG RADIAN CORPORATION I INSTALLATjON: CARSUELL AFB, TX I SHEET 1 OF 1 SHEETS

1.

L

PRO.JECT: CARSUELL AFB,

IRP PHASE II STAGE 2

I
7. TOTAL DEPTH OF HOLE: 7 ft 8GL

8. DATUM FOR ELEVATION SHOWN: see Level

[2. LOCATION: Site WSA
I
9. MANUFACTURERS DESIGNATION OF DRILL: Mobile DriLL 9-61

I 3. DRILLING AGENCY: Ate Associates
I

10. NO. OF SAMPLES TAKEN: 3

L4. HOLE NO.: WSA-8 I 11. ELEVATION GROLINO WATER:

I 5. NAME OF GEOLOGIST: Grant McIntyre I 12. DATE HOLE ESTABLISHED: 8/5/88 1
6. COORDINATES OF HOLE:

j
13. ELEVATION TOP OF HOLE: 741.50 ft MSL

I

I IC: 1994951.75 Y: 402071.03
I I

I I I I I I

I
Soil

I IDepth I Graphic .

..

•H

1(Lt.)I Loq I Samle
I 0 A

I 3 I'7r I8B
I tii I

I f

ID jctass/Code

I S/SLCL

I RILMSN

IVisual Description

LI. BROWN; DRY; STIFF;

LIMESTONE, LI. BROWN TO

ROCK AND SHELL FRAGMENTS.

GRAY; DRILL CUTTINGS POERY.

l ITI
I 11111L r
I Ii II
I I rr

I

I

I

I

I

ITI
I I
I I I F'I I

I 7 IjLI8C
I I

I

I

R/LNSN ILl. BROWN

JBONING - 7
TO GRAY; DRY;

FEET.

DRILL CUTTINGS - PO1ERY (VERY FINE). END OF

I I I

I I

I I I

I I I

I I I

I I I

I I I

I I I

I
I

I

I I

I I I

I I I

I 1 I

I I I

I I

I I I

I

I I I

I I I

I I

I I

I
I

I I I

I I I

I I I

I I I

I I I
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—DRAFT—
I DRILLING LOG I RADIAN CORPORATION I INSTALLATION: CARSWELL AFB, TX SHEET 1 OF 1 SHEETS

1. PROJECT: CARSWELL AFB, 7. TOTAL DEPTH OF HOLE: 9 ft BGL

IRP PHASE II STAGE 2 I 8. DATUM FOR ELEVATION SHOWN: sea leveL

I 2. LOCATION: Site WSA I 9. MANUFACTURERS DESIGNATION OF DRILL: Mobile DriLl 3.61

I 3. DRILLING AGENCY: Atec Associates 10. NO. OF SAMPLES TAKEN: 3

4. HOLE NO.: t.ISA-9 I 11. ELEVATION GRJND WATER:

5. NAME OF GEOLOGIST: Grant Mcintyre 12. DATE HOLE ESTABLISHED: 8/5/88

I 6. CRDINATES OF HOLE:
I

13. ELEVATION TOP OF HOLE: 741.65 ft MSL

X: 1994948.08 Y: 402056.65 I

I I I I I

IOepthI Grapflic I SoiL
ikFt.)I - Lo — I SaE&e ID ICLass/Code Ivisual. Description I
JO I: : :1 I / I

I I I

I I::::I I I

I I I I I
2

I : : J9A F/OTHR IFILL MATERIAL DARK ORANGE-BROWN, MOIST; ORGANIC DEBRIS. I

I : :1 i
I I I I I

I I::: :1 p I

I 4 I : I I F/OTHR FILL MATERIAL - CLAY, SAND, SILT; DARK BROWN, MOIST.

I I::: :J p

I I I I

I I::: :1 I
6 : J9B I F/OTHR IFILL MATERIAl. CLAY, SAND, SILT; ORK BROWN N/BLACK STREAKS; ORGANIC I

I I: : : : I I JDEBRI; PETRO ODOR.

:1 I II IHH i I I

I I: :1 I I

_____ I I
I 9 I IJ9C I R/LNSN JLINESTONE, LT. BROWN TO GRAY; MOIST; DRILL CUTINGS - VERY FINE. END

I

I I I I IOF BORING 9 FEET.

I I I I

I I I I I I

I I I I I I

I I I I I

I I I I I

I I I I

I I I I I

I I I I I

I I I I

I I I I I I

I I I I I

I I I I I

I I I I I I

I I I I

I I I I

I I I I I I
I I I I I I
I I I I I I
I I I I I
I I I I I
I I I I I
I I I I I
I I I I I I

I I I I I

I I I I

A-lU



I DRILLING LOG RADIAN CORPORATION
— D

I

RA i' 'r
INSTALLATION: CARSUELL AFB, TX SHEET 1 OF 1 SHEETS J

1. PROJECT: CARSUEI.I. AFB,

IRP PHASE I! STAGE 2

I 7. TOTAL DEPTH OF HOLE: 1 ft 801 I

I 8. DATUM FOR ELEVATION SHOWN: sea (evet I

2. LOCATION: Site USA I 9. HANUFACTURERS DESGNATION OF DRILL: MobiLe DrLt B61 I
I 3. DRILLING AGENCY: Atec Associates I 10. NO. OF SAMPLES TAKEN: 1

4. HOLE NO.: USA-iD I 11. ELEVATION GROUND WATER: I

I 5. NAME OF GEOLOGIST: Grart McIrtyre I 12. DATE HOLE ESTABLISHED: 8/5/88 1

I 6. COORDINATES OF HOLE:
I
13. ELEVATION TOP OF HOLE: 741.55 ft 145L

I X: 1994957.24 Y: 402085.95 I I

I I I I I

IDwthI Graphic I
j(Ft.)I Lo I Saite ID
o I///I1oa
ii
I I

I I I

I I I

I I I

I I

I I

I I

I I

I I I

I I I

I I I

I I

I I I

I I

I I I

I I I

I I I

I I

I I

I I I

I I

I I

I I

I I I

I I I

I I

I I

I I I

I I I

I I

I I I

I I I

I I

I I I

I II Sopt

jCtass/Code

S/SLCL

iVisuat D.scrption
SILTY CI.AY LT.TO MED. BROWN; DRY; STIFF; FEW ROCK & SHELL FRAGMENTS;

IORGANIC DEBRIS.

lEND OF BORING 1 FOOT.
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APPENDIX

Chemical Analytical Data
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RADIAN
1 3 Q fl V

Client: CARSWELL AFB
RADIAN INTERNAL
NA

—D RAPT-
O1A (08—02)
02A (08—04)
03A (08—06)
04A (08—08)

Page 1

EPA METHOD 8240

CAS # COMPOUND

Lab No: A8—08—042

RESULTS IN ng/g
O1A 02A 03A 04A

67—64—1 Acetone <25 <25 <25 <25
107—02—8 Acrolein <100 <100 <100 <100
107—13—1 Acrylonitrile <10 <10 <10 <10
71—43—2 Benzene <2.0 <2.0 <2.0 <2.0
75—25—2 Bromoform <2.0 <2.0 <2.0 <2.0
74—83—9 Bromomethane <2 • 0 <2.0 <2.0 <2.0
124—48—1 Chlerodibromometb.ane <2.0 <2.0 <2.0 <2.0
75—00—3 Chioroethane <2.0 <2.0 <2.0 <2.0
108—90—7 Chlorobenzene <2.0 <2.0 <2.0 <2.0- 75—15—0 Carbon Disulfide <2.0 <2.0 <2.0 <2.0
56—23—5 Carbon Tetrachioride <2.0 <2.0 <2.0 <2.0
67—66—3 Chloroform <2.0 <2.0 <2.0 <2.0
74—87—3 Chiorometharte <2.0 <2.0 <2.0 <2.0
110—75—8 2—Chleroethyl vinyl ether' <2.0 <2.0 <2.0 <2.0
74—95—3 Dibromomethane <2.0 <2.0 <2.0 <2.0
75-71—8 Dichiorodifluoromethane <2.0 <2.0 <2.0 <2.0
75—34—3 1,1.—Dichioroetharie <2.0 <2.0 <2.0 <2.0
107—06—2 1,2—Dichioroetharie <2.0 <2.0 <2.0 <2.0
156-60—5 trans—].,2—Djchloroethane <2.0 <2.0 <2.0 <2.0
75—35—4 1,].—Dichloroethene <2.0 <2.0 <2.0 <2.0
75-27—4 Dichlorobromomethane <2.0 <2.0 <2.0 <2.0
78—37—5 1,2—Dichioropropane <2.0 <2.0 <2.0 <2.0
10061—01—5 cis—l,3—Dichloroproperie <2.0 <2.0 <2.0 <2.0
10061—02—6 trans—1,3—Dichloropropene <2.0 <2.0 <2.0 <2.0
97—63—2 Ethyl inethacrylate <50 <50 <50 <50
100—41—4 Ethyl benzene <2.0 <2.0 <2.0 <2.0
591—78—6
74—88—4

2—Hexanone
lodomethane

<10
<2.0

<10
<2.0

<10
<2.0

<10
<2.0

75—09—2 Methylene chloride <10 <10 22*B 10*3
78-93-3 Methyl ethyl ketone <10 <10 <10 <10
108—10—1 4—Methyl—2—pentanone <2.0 <2.0 <2.0 <2.0
100—42—5 Styrene <2.0 <2.0 <2.0 <2.0
79—34—5 l,l,2,2—Tetrachloroethane <2.0 <2.0 <2.0 <2.0
127—18—4 Tetrachioroethylene <2.0 <2.0 <2.0 <2.0
108—88—3 Toluene <2.0 <2.0 <2.0 <2.0
79—01—6 Trichioroethene <2.0 <2.0 <2.0 <2.0
71—55—6 l,1,l—Trjchloroethane <2.0 <2.0 <2.0 <2.0
79—00—5 1,1,2—Trichioroethane <2.0 <2.0 <2.0 <2.0
75-59-4 Trichiorofluoroinethane <10 <10 <10 <10
96—18—4 1,2,3—Trichioropropane <2.0 <2.0 <2.0 <2.0
75—01—4 Vinyl chloride <2.0 <2.0 <2.0 <2.0
108—05—4 Vinyl acetate <2.0 <2.0 <2.0 <2.0
110—57—6 Transl,4djchloro—2—butene <2.0 <2.0 <2.0 <2.0

— 1330—20—7 Xylenes <2.0 <2.0 <2.0 <2.0

B—6



RADIAN
Client: CARSWELL AFB

RADIAN INTERNAL
NA

-DRAFT-
05A (08—10)
06k (08—12)
07k (08—10)
08A (08—16)

DUPLICATE

Page 2

EPA METhOD 8240 Lab No: A8—08—042

RESULTS IN ng/g

67—64—1
107—02—8
107—13—1
71—43—2
75—25—2
74—33—9
124—48—1
75—00—3
108—90—7
75—15—0
56—23—5
67—66—3
74—87—3
110—75—8
74—95—3
7 5—71—8
75—34—3
107—06—2
156—60—5

—- 75—35—4
75—27—4
7 8—37—5
10061—01—5
10C51—02—6
97—53—2
100—41—4
591—78—6
74—88—4
7 5—09—2
78—93—3
108—10—1
100—42 —5
79—34—5

•
127—18—4
108—88—3
79—01—6
71—55—6
79—00—5
75—69—4
96—18—4
75—01—4
108 -05—4
110—57—6
1333—20—7

CAS * COMPOUND

Acetone
Acrolein
Acrylonitrile
Benz erie
Bromoform
Bromomethane
Chiorodibromomethane
Chi oroethane
Ch].orobenz erie
Carbon Disulfide
Carbon Tetrachioride
Chloroform
Clii oromethane
2 -Chioroethyl
Dibromomethane

1, 1—Dichioroethane
1,2-Dich].oroethane

Iodomethane
Methylene chloride
Methyl ethyl keterie
4-Methyl -2 -pentanone
Styrene

Toluene
Trichloroethene

<25
<100

<10
<2.0
<2. 0
<2 • 0
<2 • 0
<2.0
<2 • 0
<2 • 0
<2 • 0
<2 • 0
<2 • 0

<2.0.
<2.0
<2.0
<2. 0
<2.0
<2.0
<2.0
<2. 0
<2.0
<2 • 0
<50
<2.0
<10
<2.0
17 *B
<10

<2.0
<2 • 0
<2.0
<2.0
<2.0
<2 • 0
<2 . 0
<2.0
<10

<2.0
<2. 0
<2.0
<2.0
<2.0

07A

<10 <10
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<50 <50

<2. 0
<10

<2 . 0
20 *B

<10 <10

<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<2.0 <2.0
<10 <10

<2.0 <2.0

<10
<2 • 0
<2 • 0
<2.0
<2.0
<2 . 0
<2 • 0
<2 . 0
<2.0
<2 • 0
<2 • 0
<2 • 0
<2 . 0
<2.0
<2.0
<2.0
<2. 0
<2 . 0
<2.0
<2 . 0
<2. 0

<2. 0

<50
<2.0
<10

<2. 0

23*B
15*

55
<2.0
<2. 0
<2 • 0
<2.0
<2.0

<10
<2.0

05k 06A

<25
<100

08k

<25
<100

<25
<100

vinyl ether <2.0

Dichiorodifluoromethane

trans—l, 2—Dichloroethane
1, 1-Dichioroethene
Dich). orobroiuometharie

1, 2—Dichioroproparie
cis—1, 3—Dichioropropene
trans—i, 3—Dichioropropene
Ethyl methacrylate
Ethyl benzerze
2—Hexanorte

<2 . 0
<10

<2. 0
l8*B

1, 1,2, 2 —Tetrachloroethane
Tetrachioroethyl erie

<2.0 <2.0 57
<2.0 <2.0 <2.0

1, 1, 1—Trichioroethane
1, 1, 2—Trichioroethane
Trichiorofluoromethane
1,2, 3—Trich].oroproparie
Vinyl chloride
Vinyl acetate
Trarisi, 4dichloro—2—butene
Xylenes

B—7

<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 5.6*



RADIAN
- ) —1 P 2 M t 1

Client: CARSWELL AFB
RADIAN INTERNAL
NA

-DRAFT—
09A (08—19)
1OA (08—22)
hA (08—24)
12A System Blank

Page 3

EPA METHOD 8240

67—64—1
107—02—8
107—13—1
71—43—2
75—25—2
74—83—9
124—48—1
75—00—3
108—90—7
75—15—0
56—23—5
67—66—3
74—87—3
110—75—8
74—95—3
75—71—8
75—34—3
107—06—2
156—60—5

— 75—35—4
75—27—4
78—87—5
100 61—01—5
10061—02—6
97—63—2
100—41—4
591-78—6
74— 3 8—4
75—09—2
78—93—3
108—10—1
100—42—5
79—34—5
127—18—4
108—88—3
79—01—6
71—55—6
79—00—5
75—69—4
96—18—4
75—01—4
108—05—4
110—57—6
13 3 0—2 0—7

chloride
acetate

Lab No: A8—08—042

RESULTS IN

<25
<100
<10

<2. 0

<2.0
<2. 0
<2 • 0
<2. 0
<2.0
<2 • 0
<2 • 0
<2. 0
<2 • 0
<2.0
<2.0
<2. 0
<2 . 0
<2 . 0
<2.0
<2 • 0
<2 • 0
<2 . 0
<2. 0

<2.0
<50

<2 • 0
<10

<2. 0
20 *B
<10

<2 • 0
<2. 0
<2.0
<2. 0
<2.0
<2. 0
<2. 0
<2 . 0

<10
<2. 0
<2.0
<2 . 0
<2 • 0
<2.0

ng/g
CAS # COMPOUND 09A 1OA 12A

Acetone
Acrolein
Acrylonitrile
Benzerie
Bromoform
Bromometharie
Chi orodibromomethane
Chioroethane
Chioroberizene
Carbon Disulfide
Carbon Tetrachioride
Chloroform
Chloromethane
2-Chioroethyl vinyl ether
Dibromomethane
Dichiorodifluoromethane
1 ,1—Dichloroethane
1 ,2-Dichloróetl'xane

,2-Dichloroethane
1, 1—Dichioroethene
Dich].orobromemethane
1, 2-Dichioropropane
cis-].,3—Dichloropropene
trans-i, 3—Dichieropropene
Ethyl methacrylate
Ethyl benzene
2—Hexanone
lodemetharie
Methylene chloride
Methyl ethyl ketone
4-Methyl -2 -pentanone
Styrene
1,1,2, 2—Tetrachioroethane
Tetrachloroethyl erie
To].uene
Trichioroethene
1,1, 1—Trichioroethane
1,1, 2—Trichioroetharie
Trichloro fluoromethane
1,2, 3-Trichioropropane
Vinyl
Vinyl
Transi, 4dichloro—2 -butene
Xylenes

<25 <25 <25
<100 <100 <100

<10 <10 <10
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.O <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0

<50 <50 <50
<2.0 <2.0 <2.0

<10 <10 <10
<2.0 <2.0 <2.0
24*B 13*B <10

<10 <10 <10
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
35* <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 -<2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0

<10 <10 <10
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0
<2.0 <2.0 <2.0

B—S



RADIAN Page 4. 4 - D R A F 1' —
13A XT Lab Room Air Blank

Client: CARSWELL AFB
RADIAN INTERNAL
NA

.PA METHOD 8240 Lab No: A8-08—042

RESULTS IN rtg/g

CAS # COMPOUND 13A

67—64—1 <25
107—02—8
107—13—1 <10
71—43—2 <2.0
75—25—2 <2.0
74—83—9 <2.0
124—48—1 <2.0
75—00—3 <2.0
108—90—7 <2.0
75—15—0 <2.0
56—23—5 <2.0
67—66—3 <2.0
74—87—3 <2.0
110—75—8 <2.0
74—95—3 <2.0
75—71—8 <2.0
75—34—3 <2.0
107—06—2 <2.0
156—60—5 <2.0

— 75—35—4 <2.0
75—27—4 <2.0
78—87—5 <2.0
10061—01—5 <2.0
10061—02—6 <2.0
97—63—2 <50
100—41—4 <2.0
591—78—6 <10
74—88—4 <2.0
75—09—2 12*
78—3—3 <10
108—10—1 <2.0
100—42—5 <2.0
79—34—5 <2.0
127—18—4 <2.0
108—88—3 <2.0
79—01—6 <2.0
71—55—6 <2.0
79—00—5 <2.0
75—69—4 <10
96—18—4 <2.0
75—01—4 <2.0
108—05—4 <2.0
110—57—6 <2.0
1330—20—7 <2.0

<100
Acetone
Acrolein
Acrylonitrile
Benz ene
Brooform
Bromomethane
Chiorodibromomethane
Chioroethane
Clii orobenz ene
Carbon Disulfide
Carbon Tetrach]. oride
Chloroform
Chioromethane
2-Chioroethyl vinyl ethe
D ibromomethane
Dichlorodifluorolnethafle
1, l-Dichloroethane
1, 2—Dichioroethane
trans—i, 2—Dichioroethane
1,1-Dichioroethene
Dichiorobromomethafle
1, 2-Dichioropropane
cis-1, 3-Dichioropropefle
trans-i, 3 —Dichloropropene
Ethyl methacrylate
Ethyl benzene
2 —Hexanone
lodomethane
Methylene chloride
Methyl ethyl ketone
4 -Methyl-2 -pentanone
Styrene
1, 1,2, 2—Tetrachioroethafle
Tetrachioroethylene
Toluene
Trichioroethene
1,1, 1—Trichioroethane
1,1 ,2-Trichloroethane
Trichi oro fluoromethane
1,2, 3—Trichioropropane
Vinyl chloride
Vinyl acetate
Trans 1 ,4dichloro—2—buterle
Xylenes

B—9



RADIAN —DRAFT— age
O1A (08—02)

Client: CARSWELL AFB 02A (08—04)
RADIAN INTERNAL 03A (08-06)
NA 04A (08—08)

EPA METHOD 8240 Lab No: A8—08-042

RESULTS IN ng/g

CAS # COMPOUND O1A 02A 03A 04A

SURROGATE RECOVERIES (results in % recovery)

d4—1,2—dichloroetliane 87 89 91 87
d8—toluene 95 92 93 92
p—bromofluoroberizene 105 106 98 100

NOTES AND DEFINITIONS FOR THIS REPORT.
QC = OUTSIDE CONTROL LIMITS.

* = LESS THAN 5 TIMES THE DETECTION LIMIT.
B — DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT

PERFORMED.
ND = NOT DETECTED AT DETECTION LIMIT.
NA = NOT ANALYZED.
N\A -STANDARD NOT AVAILABLE. COMPOUND WAS SEARCHED USING AN

NBS LIBRARY OF 42,000 COMPOUNDS.
NS = NOT SPIKED.

B—lU



RADIAN —DRAFT— age
05A (08—10)

Client: CARSWELL AFB 06A (08-12)
RADIAN INTERNAL 07A (08-10) DUPLICATE
NA 08A (08—16)

EPA METHOD 8240 Lab No: A8-08-042

RESULTS IN ng/g

CAS # COMPOUND 05A 06A 07A 08A

SURROGATE RECOVERIES (results in % recovery)

d4—1,2—dichloroethane 85 86 88 87
dS—toluene 93 93 94 82
p-bromofluorobenzene 104 103 98 118

NOTES AND DEFINITIONS FOR THIS REPORT.
QC OUTSIDE CONTROL LIMITS.

* LESS THAN 5 TINES THE DETECTION LIMIT.
B = DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT

PERFORMED.
ND = NOT DETECTED AT DETECTION LIMIT.
NA = NOT ANALYZED.
N\A =STANDARD NOT AVAILABLE. COMPOUND WAS SEARCHED USING AN

NBS LIBRARY OF 42,000 COMPOUNDS.
NS = NOT SPIKED.

S

B—il



RADIAN
— D R A — Page

09A (08—19)
Client: CARSWELL AFB 1OA (08—22)

RADIAN INTERNAL hA (08-24)
NA 12A System Blank

EPA METHOD 8240 Lab No: A8—08—042

RESULTS IN ng/g

CAS # COMPOUND 09A 1OA hA 12A

SURROGATE RECOVERIES (results in % recovery)

d4—1,2-dichloroethane 90 91 89 86
d8—toluene 94 86 92 93
p-bromofluorobenzerte 103 101 99 106

NOTES AND DEFINITIONS FOR THIS REPORT.
QC = OUTSIDE CONTROL LIMITS.
* LESS THAN 5 TINES THE DETECTION LIMIT.
B = DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT

PERFORMED.
ND = NOT DETECTED AT DETECTION LIMIT.
NA = NOT ANALYZED.
N\A =STAND NOT AVAILABLE. COMPOUND WAS SEARCHED USING AN

NBS LIBRARY OF 42, 000 COMPOUNDS.
NS = NOT SPIKED.

B—12



RADIAN —D RAFT— ag
13A XT Lab Room Air Blank

Client: CARSWELL AFB
RADIAN INTERNAL
NA

EPA METHOD 8240 Lab No: A8-08-042

RESULTS IN ng/g

CAS # COMPOUND 13A

SURROGATE RECOVERIES (results in % recovery) =

d4-1,2—dichioroethane 87
d8—toluene 104
p-broinofluorobenzene 109

NOTES AND DEFINITIONS FOR THIS REPORT.
QC — OUTSIDE CONTROL LIMITS.

— * LESS THAN 5 TINES THE DETECTION LIMIT.
B DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT

PERFORMED.
ND NOT DETECTED AT DETECTION LIMIT.
NA NOT ANALYZED.
N\A -STANDARD NOT AVAILABLE. COMPOUND WAS SEARCHED USING AN

NBS LIBRARY OF 42,000 COMPOUNDS.
NS = NOT SPIKED.

B—13



RADIAN
— D RAFT — age

14A 08—10 MS
Client: CARSWELL AFB lEA 08—10 MSD

RADIAN INTERNAL
NA

MATRIX SPIKES 8240 Lab No: A8—08—042

RESULTS IN %

CAS # COMPOUND 14A 15A

71—43—2 Benzene 109 106
108—90—7 Chlorobenzene 112 111
75—35—4 1,1—Dichioroethene 92 111
108—88—3 Toluene 119 117
79—01—6 Trichioroethene 106 106

SURROGATE RECOVERIES (results in % recovery)

d4-].,2—djchloroethane 89 89
dS—toluene 95
p-bromofluorobenzene 101 105

NOTES AND DEFINITIONS FOR THIS REPORT.
QC = OUTSIDE CONTROL LIMITS.
* = LESS THAN 5 TIMES THE DETECTION LIMIT.
B = DETECTED IN REAGENT BLANK; BACKGROUND SUBTRACTION NOT

PERFORMED.
ND — NOT DETECTED AT DETECTION LIMIT.
NA = NOT ANALYZED.
N\A - NOT AVAILABLE.
NS = NOT SPIKED.

B—14



-D RAFT-

TABLE C—i. SIJNNARY OF BLANK RESULTS - CARSWELL AFB — WEAPON STORAGE AREA

SUMMARY OF BLANK RESULTS FOR MATRIX = a=
Method Total Number Total Number Concentration Maximum

Type of above Range Detect ion

Parameter Blanks Detection Limit Minimun - Maxirnun Limit

Volatile Halocarbons (8240)

1,1,1-Trichloroethane 1 0 2.0

1,1,2,2-Tetrachloroethane 1 0 2.0

1,1,2-Trichloroethane 1 0 2.0

1,1-Dichloroethane 1 0 2.0

1,1-Dichloroethene 1 0 2.0

1,2,3-Trichloropropane 1 0 2.0

1,2-Dichloroethane 1 0 2.0

1,2-Dichloropropane 1 0 2.0

2-Hexanone 1 0 10.0

4-Methyl-2-pentanone 1 0 2.0

Acetone 1 0 25.0

Acrolein 1 0 100.0

Acrylonitrile 1 0 10.0

Benzene 1 0 2.0

Bromoform 1 0 2.0

Bromomethane 1 0 2.0

Carbon DisuLfide 1 0 2.0

Carbon Tetrachloride 1 0 2.0

Chlorobenzene 1 0 2.0

ChLorodibroqnomethane 1 0 2.0

Chloroethane 1 0 2.0

ChLoroethyl vinyl ether 1 0 2.0

ChLoroform 1 0 2.0

ChLoromethane 1 0 2.0

Dibromosnethane 1 0 2.0

Dichlorobrotnomethane 1 0 2.0

Dichlorodifluoroinethane 1 0 2.0

Ethyl benzene 1 0 2.0

Ethyl methacrylate 1 0 50.0

lodomethane 1 0 2.0

Methyl ethyl ketone 1 0 10.0

Methylene chloride 1 1 12.0 - 12.0

Styrene 1 0 2.0

Tetrachloroethylene 1 0 2.0

Toluene 1 0 2.0

Trans-1,4-dichLoro-2-buten 1 0 2.0

Trichloroethene 1 0 2.0

Trichlorofluorornethane 1 0 10.0

C—2



-DRAFT—

TABLE C—i. (Cont.)

SUMMARY OF BLANK RESULTS FOR MATRIX = a

Method Total Number Total Nuiter Concentration Maximum

Type of above Range Detection

Parameter Blanks Detection Limit Minintmi - Maxintjm Limit

Volatile Nalocarbons (8240)

Vinyl acetate 1 0 2.0

Vinyl chLoride 1 0 2.0

XyLenes 1 0 2.0

cis-1,3-Dichloropropene 1 0 2.0

trans-1,Z-Dichloroethene 1 0 2.0

trans-1,3-DichLoropropene 1 0 2.0

System Blank

1,1,1-Trichtoroethene 1 0 2.0

1,1,22-TetrachLoroethane 1 0 2.0

1,1,2-TrichLoroethane 1 0 2.0

1,1-Dichtoroethane 1 0 2.0

1,1-Dichloroethene 1 0 2.0

1,2,3-Trichloropropane 1 0 2.0

1.2-Dichtoroethane 1 0 2.0

1,2-Dichloropropane 1 0 2.0

2-Hexanone 1 0 10.0

4-Methyt-2-pentanone 1 0 2.0

Acetone 1 0 25.0

Acrolein 1 0 100.0

AcrylonitriLe 1 0 10.0

Benzene 1 0 2.0

Bromoform 1 0 2.0

Bromomethane 1 0 2.0

Carbon Disulfide 1 0 2.0

Carbon TetrachLoride 1 0 2.0

ChLorobenzene 1 0 2.0

ChLorodibromomethane 1 0 2.0

ChLoroethane 1 0 2.0

Chloroethyl vinyl ether 1 0 2.0

Chloroform 1 0 2.0

Chloromethane 1 0 2.0

Dibromomethane 1 0 2.0

DichLorobromomethane 1 0 2.0

Dichlorodifluoromethane 1 0 2.0

EthyL benzene 1 0 2.0

Ethyl methacrylate 1 0 50.0

lodomethane 1 0 2.0

MethyL ethyL ketone 1 0 10.0

=

C— 3



DRAFTe

TABLE C—i. (Cant.)

SUMMARY OF BLANK RESULTS FOR MATRIX = a

Method Total. Mutter TotaL Ncriber Concentration Maximum

Type of above Range Detection

Parameter BLankS Detection Limit Minimun - Maxintim Limit

VoLatiLe Natocarbons (8240)

System BLank

Methylene chLoride 1 0 10.0

Styrene 1 0 2.0

Tetrachloroethylene 1 0 2.0

Totuene 1 0 2.0

Trans-1,4-dichtoro-2-buten 1 0 2.0

Trichtoroethene 1 0 2.0

TrichLoroftuoromethane 1 0 10.0

vinyL acetate 1 0 2.0

vinyl chLoride 1 0 2.0

Xytenes 1 0 2.0

cis-1,3-Oichtoropropene 1 0 2.0

trans-1,2-Dichtoroethere 1 0 2.0

trans-1,3-Dichtoropropene 1 0 2.0

=

C—4
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TABLE C—2. DETAILED BLK RESULTS — CARSWELL AFB — WEAPON STORAGE AREA

Detection Measured

Date/Matrix/Type Parameter Flag Value

Volatile Halocarbons (8240)

12-Aug-88 a I 11,1-Trichtoroethane

12-Aug-88 a s 1,1,1-Trichloroethane

MD

ND

2.0000

2.0000

Total. Number of Blanks 2 Concentration Range NC

Total Number above Detection Limit = U Maximum Detection Limit 2.0

12-Aug-88 a I 1,1,22-Tetrachloroethane ND 2.0000

12-Aug-88 a s 11,2,2-Tetrachloroethane ND 2.0000

Total. Muber f Blanks 2 Concentration Range NC

Total Mutter above Detection Limit = 0 MaxlJn Detection Limit = 2.0

12-Aug-88 a I 1,1,2-Trichloroethane ND 2.0000

12-Aug-88 a s 1,1,2-Trichloroethane MD 2.0000

Total Mutter of Blanks 2 Concentration Range NC

Total Nuiter above Detection Limit 0 Maximum Detection Limit 2.0

12-Aug-88 a I 1,1-Dichtoroethane ND 2.0000

12-Aug-88 a s 1,1-DichLoroethane ND 2.0000

Total Nunber of Blanks 2 Concentration Range NC

Total Mutter above Detection Limit 0 Maximum Detection Limit 2.0

12-Aug-88 a I 1,1-Dithtoroethene ND 2.0000

12-P.ug-88 a s 1,1-Dichloroethene ND 2.0000

Total Number of Blanks = 2 Concentration Range NC

Total. Number above Detection Limit = 0 Maximum Detection Limit = 2.0

12-Aug-88 a I 1,2,3-trichloropropare MD 2.0000

12-Aug-88 a s 1,2,3-Trichloropropane ND aoooo

Total Nuiter of Blanks 2 Concentration Range NC

Total Number above Detection Limit = 0 MaximUm Detection Limit

12-Aug-88 a I 1,2-Dichloroethane ND 2.0000

12-Aug-88 a s 1,2-Dichlor-oethane ND 2.0000

Total Number of Blanks 2 Concentration Range NC

Total. Number above Detection Limit 0 MaXiFTUT1 Detection Limit 2.0

=

c—S
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TABLE C—2. (Cont.)

=

Detection Measured

Date/Matrix/Type Parameter Flag Value

Volatile Halecarbons (8240)

12-Aug-88 a I 12-Dichloropropane ND 2.0000

12-Aug-88 a s 12-Dichtoropropane ND 2.0000

Total Nur©r of Blanks a 2 Concentration Range NC

Total Nurer above Detection Limit a 0 Maxiaun Detection Limit a 2.0

12-Aug88 a I 2-Hexanone MD 10.M000

12-Aug88 a s 2-Hexanone ND 10.0000

Total Nuiiber of Blanks a 2 Concentration Range NC

Total Nuiter above Detection Limit a 0 Maxiiiun Detection Limit 10.0

12-Aug-88 a I. 4-Methyt-2-pentanone ND 2.0000

12-Aug.88 a a 4-Methyl-2-pentanone MD 2.0000

Total Nuther of Blanks 2 . Concentration Range MC

Total Nuiiber above Detection Limit = 0 Maximun Detection Limit a 20

12-Aug-SB a I Acetone ND 25.0000

12-Aug-88 a a Acetone ND 25.0000

Total Muter of Blanks a 2 Concentration Range NC

Total Nuter above Detection Limit a 0 I4aximun Detection Limit = 25.0

12-Aug-88 a I Acrolein MD 100.0000

12-Aug-88 a a Acrolein MD 100.0000

Total Muter of Blanks a 2 Concentration Range NC

Total Nuter above Detection Limit a 0 Maximun Detection Limit a 100.0

12-Aug-88 a I. Acrylonitrile MD 10.0000

12-Aug-88 a S Acrylonitrile ND 10.0000

Total Muter of Blanks a 2 Concentration Range MC

Total Nunber above Detection Limit a 0 Maximt.mi Detection Limit = 10.0

12-Aug-88 a I. Benzene MD 2.0000

12-Aug-88 a a Benzene MD 2.0000

Total Hunter of Blanks a 2 Concentration Range NC

Total Nunber above Detection Limit 0 Maxjrntjn Detection Limit = 2.0

=

C-6
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TABLE C—2. (Coat.)

=

Detection Measured

Date/Matrix/Type Parameter Flag Value

Volatile H

12-Aug-88

12-Aug-88

atocarbons (8240)

a I Bromoform

a s Broinoform

ND

ND

2.0000

2.0000

Total Muter of Blanks 2 Concentration Range NC

Total Nisnber above Detection Limit 0 Maxintan Detection Limit 2.0

12-Aug-88 a I. Bromomethane MD 2.0000

12-Aug-88 a S Bromomethane ND 2.0000

Total Muter of Blanks = 2 Concentration Range NC

Total NimOer above Detection Limit 0 Maximum Detection Limit = 2.0

12-Aug-88 a I Carbon Disulfide ND 2.00D0

12-Aug-88 a s Carbon Disulfide ND 2.0000

Total Muter of Blanks 2 Concentration Range NC

Totat Nuter above Detection Limit = 0 Maxiatmi Detection Limit = 2.0

12-Aug-88 a I Carbon TetrachLoride ND 2.0000

12-Aug-88 a a Carbon Tetrachloride ND 2.0000

Total Nuter of Blanks = 2 Concentration Range NC

Total Nuter above Detection Limit = 0 Maximum Detection Limit = 2.0

12-Aug-88 a I Chlorobenzene ND 2.0000

12-Aug-88 a $ Chlorobentene ND 2.0000

Total Ni.mOer of BLanks = 2 Concentration Range NC

Total Nuter above Detection Limit = 0 MaxirTun Detection Limit = 2.0

12-Aug-88 a I Chlorodibromomethane ND 2.0000

12-Aug-88 a s Chlorodibromomethane ND 2.0000

Total Nuter of Blanks = 2 Concentration Range NC

Total Nuiter above Detection Limit = 0 Maxintan Detection Limit 2.0

12-Aug-88 a I Chloroethane ND 2.0000

12-Aug-88 a 5 ChLoroethane ND 2.0000

Total Nunter of Blanks = 2 Concentration Range NC

Total Nuiiber above Detection Limit = 0 Maximum Detection Limit 2.0

=

C— 7
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TABLE C—2. (Gout.)

Detection Measured

Date/Matrix/Type Parameter Flag Value

Volatile Halocarbons (8240)

12-Aug-88 a I Chtoroethyl vinyl ether

12-Aug-88 a s Chloroethyl vinyl ether

ND

ND

2.0000

2.0000

Total Muter of Blanks 2 . Concentration Range NC

Total Muter above Detection Limit = 0 Maxinun Detection Limit = 2.0

12-Aug-88 a I Chloroform ND 2.0000

12-Aug-88 a a Chloroform ND 2.0000

Total Muter of Blanks a 2 Concentration Range MC

Total Muter above Detection Limit a 0 Maxintin Detection Limit = 2.0

12-Aug-88 a I Chloromethane MD 2.0000

12-Aug-88 a a Chloromethane ND 2.0000

total Nuter of Blanks s 2 Concentration Range NC

Total Muter above Detection Limit = 0 Maxinun Detection Limit = 2.0

12-Aug-88 a I Dibromoinethane MD 2.0000

12-Aug-88 a s Dibromomethane ND 2_GOOD

Total Muter of Blanks 2 Concentretion Range MC

total Muter above Detection Limit : 0 Maxiunun Detection Limit = 2.0

12-Aug-88 a I Dichlorobromomethane ND 2.0000

12-Aug-88 a a Dichlorobromomethane MD 2.0000

Total Muter of Blanks a 2 Concentration Range MC

total Muter above Detection Limit z 0 Maximuil Detection Limit = 2.0

12-Aug-88 a I Dichlorodifluoromethane MD 2.0000

12-Aug-88 a $ Dichlorodifluoroinethane ND 2.0000

total Muter of Blanks a 2 Concentration Range MC

Total Mutter above Detection Limit a 0 Maximun Detection Limit = 2.0

12-Aug-88 a I Ethyl benzene MD 2.0000

12-Aug-88 a s Ethyl benzene MD 2.0000

total Muter of Blanks = 2 Concentration Range MC

Total Muter above Detection Limit a 0 Maximun Detection Limit a 2.0

=

c—s
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TABLE C—2. (Corit.)=
Detection Measured

Date/Matrix/Type Parameter Flag VaLue

Volatile I4atocarbons (8240)
12-Aug-88 a I Ethyl methacrytate ND 50.0000

12-Aug-88 a s Ethyl methacrylate MD 50.0000

Total NLm*,er of Blanks 2 Concentration Range NC

Total Nkather above Detection Limit 0 Maxitiui Detection Limit 50.0

12-Aug-88 a L lodomethane ND 2.0000

12-Aug-88 a s lodomethane ND 2.0000

Total NuTer of Blanks • 2 Concentration Range NC

Total Nuiter above Detection Limit 0 Maximijil Detection Limit 2.0

12-Aug-88 a I. MethyL ethyl ketorie ND 10.0000

12-Aug-88 a s Methyl ethyl ketone ND 10.M000

Total Nuther of Blanks 2 Concentration Range NC

Total Nuther above Detection Limit 0 Maxinijm Detection Limit 10_a

12-Aug-88 a I Methylene chloride 5X 12.0000

12-Aug-88 a s MethyLene chloride ND 100000

Total Nuer of Blanks = 2 Concentration Range 12.0 - 12.0

Total Nuiter above Detection Limit 1 Maximuil Detection Limit 10.0

12-Aug-88 a I Styrene MD 2.0000

12-Aug-88 a s Styren. ND 2.0000

Total Nuther of Blanks 2 Concentration Range NC

Total Nurer above Detection Limit = 0 Maxirmjm Detection Limit 2.0

12-Aug-88 a I Tetrachloroethytene ND 2.0000

12-Aug-88 a s Tetrachloroethylene . ND 2.0000

Total Nuer of Blanks 2 Concentration Range NC

Total Nujer above Detection Limit = 0 Maxinun Detection Limit 2.0

12-Aug-88 a I Toluene MD 2.0000

12-Aug-88 a s Toluene MD 2.0000

Total Number of Blanks 2 Concentration Range NC

Total Nurier above Detection Limit = 0 Maximun Detection Limit 2.0

=

C—9
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TABLE C—2. (Cont.)

=
Detection Measured

Date/Matrix/Type Parameter Flag Value

Volatile Halocarbons (8240)

12-Aug-88 a I Trans-14-dichloro-2buten

12-Aug-88 a s Trans-14-dichloro-2buten

ND

ND

2.0000

2.0000

Total Nujier of Blanks 2 Concentration Range NC

Total Nuier above Detection Limit = 0 Maxinuii Detection Limit 2.0

12-Aug-88 a I Trichloroethene .
ND 2.0000

12-Aug-88 a s Trichloroethene ND 2.0000

Total Nimibar of Blanks 2 Concentration Range NC

Total Nuther above Detection Limit 0 Maxiim.zn Detection Limit = 2.0

12-Aug-88 a I Trichloroftuoromethane ND 10.0000

12-Aug-88 a S Trichlorofluoromethane ND 10.0000

Total Ni.mter of Blanks 2 Concentration Range NC

Total Nu,er above Detection Limit = 0 Maxim Detection Limit 10.0

12-Aug-88 a I Vinyl acetate ND 2.0000

12-Aug-88 a s Vinyl acetate ND 2.0000

Total Nuier of Blanks = 2 Concentration Range NC

Total Ntsnber above Detection Limit = 0 MaXimull Detection Limit 2.0

12-Aug-88 a I Vinyl chloride ND 2.0000

12-Aug-88 a s Vinyl chloride NO 2.0000

Total Nuier of Blanks = 2 Concentration Range NC

Total Nuther above Detection Limit = 0 Maximun Detection Limit 2.0

12-Aug-88 a I Xylenes lID 2.0000

12-Aug-88 a s Xytenes NO 2.0000

Total NuTiber of Blanks 2 Concentration Range NC

Total Nuviber above Detection Limit = 0 MaxiIIun Detection Limit 2.0

12-Aug-88 a I cis-1,3-Dichtoropropene ND 2.0000

12-Aug-88 a s cis-1,3-Oichloropropene ND 2.0000

Total Nuther of Blanks 2 Concentration Range NC

Total Nuiiber above Detection Limit = 0 MaxiImJn Detection Limit 2.0

=

C—10
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TABLE C—2. (Cont.)

Detection Measured

Date/Matrix/Type Parameter FLag VaLue

VoLatiLe Hatocarbons (8240>

12-Aug-88 a I trans-1,2-Dichloroethene

12-Aug-88 a s trans-1,2-Dichloreethene

ND

ND

2.0000

2.0000

Total Nuiber of BLanks 2 Concentration Range MC

Total Nuier above Detection Limit 0 Maxiim.sn Detection Limit = 2.0

12-Aug-88 a I trans-1.3-Dichloropropene ND 2.0000

12-Aug-88 a s trans-1,3-Dichloropropene MD 2.0000

Total Muster of Blanks — 2 Concentration Range NC

TotaL NtJllber above Detection Limit = 0 Max1uun Detection Limit 2.0

=

C—li
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TABLE C-'3. SUMMARY OF QUALITY CONTROL SA1PLE RESULTS — CARSWELL AFB —

WEAPON STORAGE AREA

SUMMARY OF QCCS RESULTS FOR MATRIX = S

Number

of Mear%

Parameter SarTtes Recovery CV (%)

ycIrocarbons Totat

ControL Sample

IC_ZR 6 100.8 3.7

=

C—12
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TABLE C—4. DETAILED CONTBQL SAMPLE RESULTS — CARSWELL AFB — WEAPON STORAGE AREA

=

True Meas

Date/Matrix/Type Parameter Value Value Recovery

fydrocarbons, Total

15-Aug-88 a c HC_IR
l5sAug-88 a c HCIR
15-Aug-88 $ c HCIR
15-Aug-88 a c HC_IR

15-Aug-88 a c HC_IR

15-Aug-88 a C HC_IR

200.0 105.00

200.0 103.50

200.0 102.00

200.0 102.00

200.0 96.50

200.0 96.00

Nurer of San(es = 6 Mean % Recovery 100.8 CV (%) = 3.7

=

210.0

207.0

204.0

204.0

193.0

192.0

=

c—u
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TABLE C—7. DETAILED SPIKE RESULTS — CARSWELL AFB — WEAPON STORAGE AREA

=

Spiked
Sample Sample Spike

Date/Matrix/Type Parameter Result Result Added Recovery

Volatile Halocarbons (8240)

l2Aug-88 s m 1,1-Dichloroethene

12-Aug-88 s m 1,1-Dichloroethene

0.00000

0.00000

92.0

111.0

100.0

100.0

92.00

111.00

Number of Samples = 2 Below acceptance = 0

Mean Z Recovery = 101 Above acceptance = 0

Standard Deviation = 13.43 Acceptance Criteria .00 - 234.30

12-Aug-88 s m Banzene 0.00000 109.0 100.0 109.00

12-Aug-88 s m Benzene 0.00000 106.0 100.0 106.00

Number of Samples 2
•

Below acceptance = 0

Mean Recovery = 107 Above acceptance 0

Standard Deviatton 2.12 Acceptance Criteria 37.00 - 151.00

12-Aug-88 s in Chlorobenzene 0.00000 111.0 100.0 11100

12-Aug-88 s in Chlorobenzene 0.00000 112.0 100.0 112.00

Nuier of Samples = 2 Below acceptance 0

Mean Recovery 111 Above acceptance 0

Standord Deviation = JO Acceptance Criteria 37.00 - 160.00

12-Aug-88 s m Totuene 0.00000 117.0 100.0 117.00

12-Aug-88 s in Toluene 0.00000 119.0 100.0 119.00

Number of Samples 2 BeLow acceptance 0

Mean % Recovery = 118 Above acceptance 0

Standard Deviation 1.41 Acceptance Criteria 47.00 - 163.00

12-Aug-88 s m Trichloroethene 0.00000 106.0 100.0 106.00

12-Aug-88 s m Trichloroethene 0.00000 106.0 100.0 106.00

Number of Samples = 2 Below acceptance = 0

Mean % Recovery 106 Above acceptance 0

Standard Deviation = .00 Acceptance Criteria 71.00 - 15700

12-Aug-88 a N d4-1,2-dich(oroethane 000000 870 100.0 87.00

12-Aug-88 a N d4-1,2-dichloroethane 0.00000 86.0 100.0 8600
12-Aug-88 S N d4-1,2-dichloroethane 000000 91.0 1000 91.00

12-Aug-88 s N d4-1,2-dichloroethane 0.00000 91.0 100.0 91.00

12-Aug-88 S N d4-1,2-dichtoroethane 000000 90.0 100.0 90.00
=

NC: Not Calculable

C—17



Nusiter of Samples = 15

Mean % Recovery 88

Standard Deviation = 1.83

Below acceptance

Above acceptance

Acceptance Criteri

0

0

a 44.00 - 159.JJ0

Nuther of Samples = 15

Mean % Recovery = 92

Standard Deviation = 466

Below acceptance 0

Above acceptance 0

Acceptance Criteria 76.00 - 118.00

12-Aug-88 a N p-bromofluorobenzene 0.00000 109.0 100.0 109.00

12-Aug-88 a N p-bromoftuorobenzene 0.00000 106.0 100.0 106.00

12-Aug-88 $ N p-bromofluorobenzene 0.00000 103.0 100.0 103.00

12-Aug-88 $ N p-bromofluorobenzene 0.00000 103.0 100.0 103.00

12-Aug-88 s N p-bromoftuorobenzene 0.00000 106.0 lOOM 106.00

NC: Not Calculable

C—la
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TABLE C—7. (Coat.)

=====================================================================fl=c====s===========================r=============

Spiked

Sample Sample Spike Z

Date/Matrix/Type Parameter Result Result Added Recovery

Volatile Halocarbons (8240)

12-Aug-88 s N d4-1,2-dichtoroethane 0.00000 87.0 100.0 87.00

12-Aug-88 s N d4-1,2-dichloroethane 0.00000 85.0 100.0 85.00

12-Aug-88 s N d4-1,2-dich(oroethane DM0000 31.0 lOOM 8700

12-Aug-U S N d4-1,2-dichloroethane 000000 8L0 lOOM 8900
12-Aug-88 s N d4-1,2-dichtoroethane 0.00000 86.0 100.0 86.00

12-Aug-88 s N d4-1,2-dichloroethane 0.00000 88.0 100.0 88.00

12-Aug-88 s N d4-1,2-dichloroethane 0.00000 87.0 100.0 87.00

12-Aug-88 a N d4-1,2-dichloroethane 0.00000 89.0 100.0 89.00

12-Aug-88 $ m d4-1,2-dichloroethane 0.00000 89.0 100.0 89.00

12-Aug-88 $ m d4-1,2-dichloroethane 0.00000 89.0 100.0 89.00

12-Aug-U a N d8-totuene 000000 104M 1000 10400
12-Aug-88 a N d8-toluene 0.00000 93.0 100.0 93.00

12-Aug-88 s N d8-toluene 000000 92.0 100.0 92.00

12-Aug-88 s N d8-toluene 0M0000 92.0 100.0 92.00

12-Aug-88 s N d8-toluene 0.00000 94.0 100.0 94.00

12-Aug-88 s N d8-toluene 0.00000 93_U 100.0 93.00

12-Aug-88 s N d8-toluene 0.00000 95.0 100.0 95.00

12-Aug-88 s N d6-toluene 0.M0000 82.0 100.0 82.00
12-Aug-88 a N d8-toluene 0.00000 92.0 100.0 92.00
12-Aug-88 s N d8-toluene 0.00000 93.M 100_U 93.00
12-Aug-88 s N d8-toluene 0.00000 94.0 lOOM 94.00

12-Aug-88 a N d8-toluene 0.00000 93.0 lOOM 93.00
12-Aug-88 a N d8-toluene 0.00000 86.0 100.0 86.00

12-Aug-88 s m d8-toluene 0.00000 95.0 lOOM 95.00
-— 12-Aug-88 s m d8-toluene 0.00000 94.0 lOOM 94.00



— DRAFT -

TABLE C—7. (Cont.)

=

Spiked
Sample Sample Spike

Date/Matrix/Type Parameter ResuLt Result Added Recovery

Volatile HaLocarbons (8240)

12-Aug-88 S N p-bromoftuorobenzerie 0.00000 105.0 100.0 105.00

12-Aug-88 a N p-bromoftuorobenzerie 0.00000 101.0 100.0 101.00

12-Aug-88 s N p-bromofLuorobe,zene 0.00000 98.0 100.0 98.00

12-Aug-SB a N p-bromofLuorobenzene 0.00000 104.0 100.0 104.00

12-Aug-88 a N p-bronioftuorobenzene 0.00000 99.0 100.0 99.00

12-Aug-88 a N p-bromoftuorobenzene 0.00000 100.0 100.0 100.00

12-Aug-88 S N p-bromoftuorobenzene 0.00000 118.0 100_a 118.00

12-Aug-88 s N p-bronoftuorobenze.,e 0.00000 98.0 100.0 98.00

12-Aug-88 s m p-bromoftuorobenzene 0.00000 105.0 100.0 105.00

12-Aug-88 S m p-bromo#tuoroberizene 0.00000 101_a 100.0 101.00

Nuiter of SampLes — 15 BeLOW acceptance = 0

Mean % Recovery 103 Above acceptance = 0
Standard Deviation 5.09 Acceptance Criteria 80.00 - 136.00

=

=

NC: Not CalcuLabLe
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TABLE C—S. PRECISION ESTIMATES BY SOURCE OP VARIABILITY — CARSWELL AFB —

WEAPON STORAGE AREA

SAMPLE MATRIX t a

# of Range of Pooled Pooled

Parameter Pairs Means SD CV

Volatile Nalocarbons (8240)

Field Duplicate

1,1,1-TrichLoroethane 1 ND - ND NC NC

1.1,2,2-Tetrachloroethane 1 ND - ND NC NC

1,1,2•Trichloroethane 1 ND - ND NC NC

1,1-Dichloroethane 1 ND - ND NC NC

1,1-Dichloroethene I ND ND NC NC

1,2,3-Trichloropropane 1 ND - ND NC NC

1,2-Dichloroethane 1 ND - ND NC NC

1,2-Dichloropropane 1 ND ND NC NC

2-Nexanone 1 ND - ND NC NC

4-Nethyl-2-pentanone 1 ND ND NC NC

Acetone 1 ND- ND NC NC

Acrolein 1 ND ND NC NC

Acrylonitrile 1 ND - ND NC NC

Benzene 1 ND - ND NC NC

Bromoform 1 ND - ND NC NC

Bromomethane 1 ND - ND NC NC

Carbon Disulfide 1 ND - ND NC NC

Carbon Tetrachloride 1 ND - ND NC NC

Chlorobenzene 1 ND - ND NC NC

Chlorodibromomethane 1 ND - ND NC NC

Chloroethane 1 ND ND NC NC

Chloroethyl vinyl ether 1 ND - ND MC NC

Chloroform 1 ND - ND NC NC

Chloromethane 1 ND - ND NC NC

Dibromoniethane 1 ND - ND NC NC

Dichlorobromoinethane 1 ND - ND NC NC

Dichlorodifluorometflane 1 ND - ND NC NC

Ethyl berizene 1 ND - ND NC NC

Ethyl methacrylate 1 ND - ND NC NC

Iodomethane 1 ND - ND NC NC

Methyl ethyl ketone 1 ND - ND NC NC

Nethylene chloride 1 18.5 - 18.5 2.12 11.5

Styrene 1 ND - ND NC NC

letrachloroethylene 1 ND - ND NC NC

Toluene 1 ND - ND NC NC

Trans-1,4-dichLoro-2-buten 1 ND - ND NC NC

Trichloroethene 1 ND - ND NC NC

Trichlorofluoroniethane 1 ND - ND NC NC

Vinyl acetate 1 ND - ND NC NC

NC: Not Calculable
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TABLE C—B. (Cont.)

SAMPLE MATRIX = S

# of Range of Pooled Pooled

Parameter Pairs Means SD CV

Vinyl chLoride 1 MD - ND NC NC

Xytanes 1 ND ND NC NC

cisl,3-Dichloropropene 1 ND - ND NC NC

d4-1,2-dichLoroethane 1 86.5 - 86.5 2.12 2.5

d8-toluene 1 93.5 - 93.5 0.71 0.8

p-bromoftuorob,nzene 1 101.0 - 101.0 4.24 4.2

trans-1,2-Dichloroethene 1 MD - ND NC NC

trans-1,3-Dichleroproperie 1 ND - ND NC NC

Matrix Spike Duplicate

1,1-Dichloroethene 1 101.5 101.5 13.44 13.2

Benzene 1 107.5 107.5 2.12 2.0

ChLorobenzene 1 111.5 111.5 0.71 0.6

Toluene 1 118.0 118.0 1.41 1.2

Trichloroethene 1 106.0 106.0 0.00 0.0

d4-1,2-dichloroethane 1 89.0 89.0 0.00 0.0

d8-toluene 1 94.5 945 0.71 0.7

p-broniofluorobenzene 1 103.0 103.0 2.83 2.7

Hydrocarbons, Total

Analytical Dup (At Instri.,nent)

HCIR 7 ND 271.0 61.00 29.0

Field Duplicate

HC_IR 3 MD 210.0 61.85 66.5

NC: Not Calculable
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